Introduction
Chronic obstructive pulmonary disease (COPD) is one of the most prevalent and debilitating disease in adults all over the world. It is a progressive airway disease associated with psychological distress. 1 Therefore, two of the most frequent comorbidities of COPD are depression and anxiety; some studies mention the presence of depressive and anxious symptoms in over 70% of cases. [2] [3] [4] [5] [6] [7] [8] Failure in identifying and A recent meta-analysis of 25 studies on subjects with COPD, that was designed to find a connection between depression and this disease, considers this relation to be bidirectional: depression can be both a cause and a consequence of COPD. 11 The mechanism that determines the frequent association of COPD with depression and anxiety has not been identified yet; therefore, further studies in this direction are necessary. The existence of at least three comorbidities in patients with COPD (eg, myocardial infarction, lung cancer, depression, anxiety, and hip fracture) results in an increased frequency of their hospitalization, and also in their premature mortality. 12, 13 A greater amount of information sustains the impact of psychological stress on the somatic level, such as pulmonary function, exercise capacity, and pulmonary-specific symptoms of COPD. [14] [15] [16] [17] Therefore, the way in which a subject manages this stress (the style of coping used) might become an important factor in the progression of the illness, as well as in its successful treatment and rehabilitation. Teaching adequate coping strategies should be considered for a better control of the disease.
Coping represents a psychological process developed at a conscious level that we use when we try to manage the difficult and stressful situations of life. The coping style can be both adaptive, implying the stress reduction, and maladaptive, situation in which the maintenance and the amplification of the current symptomatology are present or can determine the appearance of some new symptomatic elements and behaviors. It can also influence the person's reaction at a biological level leading to a normal or pathological reaction of the human subject, depending on its efficiency in reducing the psychological distress. 18 Therefore, it is important to identify the impact of coping style both on the maintenance or in the reduction of anxiety or depression symptoms and also on respiratory parameters and exercise tolerance in COPD. After identifying the type of association between the coping styles used by COPD patients and the aforementioned aspects, we can hope to improve the psychotherapeutic intervention as well as the recovery and prevention of exacerbation in terms of time and costs.
The aim of this study was to identify the coping styles of a group of people suffering from COPD and the association of this group with the depressive and anxious symptomatology and with the medical determinants. (Table 1) . 19 Prior to participation in the study, all patients signed an informed consent form. The consent forms and the study were approved by the Psychiatric Clinic "Eduard Pamfil".
Materials and methods
Inclusion criteria: male patients .60 years, former smoker .10 packs/year, COPD GOLD class D without exacerbation of respiratory symptoms in the last 2 months, and no mental illness or use of drugs that could influence the tests.
Exclusion criteria: dementia, psychosis, acute suicide or homicide risk, other somatic illnesses (eg, cancer) that could possibly cause death in the near future. On admission day, all the data were collected, and the self-administered psychiatric questionnaires were filled in by the patients. On the same day, spirometry tests were performed in the patients using Jaeger device (Wuerzburg, Germany).
The measurement of maximal inspiratory pressure (MIP) and maximal expiratory pressure (MEP) was performed with the same device. This test is a quick and noninvasive clinical procedure for determining the index o inspiratory and expiratory muscle strength. It is useful in assessing the degree of abnormality and in monitoring respiratory muscle weakness in individual patients over time. 20 On admission day, the participants filled in the following two psychiatric questionnaires: 1. COPE Inventory: Elaborated by Carver et al, 21 COPE questionnaire is an instrument of self-defense that assesses the strategies that people use to cope with difficult or stressful life events. The scale contains 60 questions with answers rated on a scale from 1 to 4: where 1 represents "I usually don't do this thing" and 4 represents "I often do this thing". The evaluation of the modalities of coping was done by analyzing the next four levels: 1) problem-focused 
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The impact of coping on the somatic and mental status of patients with COPD coping, which includes planning, active approach, and deletion of concurrent activities; 2) emotion-focused coping, which includes the positive interpretation and growth, restraint, and acceptance; 3) social support-focused coping, which includes the use of the social-instrumental support, the use of the social-emotional support, and the expression of feelings (venting of emotions); and 4) avoidant coping, which includes denial, mental, and behavioral deactivation. Higher subscale scores indicate greater use of that coping strategy. 22 2. The Hospital Anxiety and Depression Scale is a selfadministered questionnaire that detects and distinguishes between anxiety and depression and measures the severity of emotional disorder. The questionnaire consists of just 14 items selected to be relatively unaffected by physical illness; hence, it is quick to complete. It contains two subscales: one evaluates anxiety and the other evaluates depression (each of them consists of seven items). Each item has four possibilities/alternatives of answers that reflect the severity marked from 0 to 3. The two subscale scores are registered separately from 0 to 21. The appreciation score of the intensity of anxiety and depression is the following: 0-7 normal, 8-10 mild, 11-14 moderate, and 15-21 severe. Functional exercise capacity was assessed using the 6-minute walking test (6MWT) according to the guidelines of the American Thoracic Society. 23 The shortness of breath was evaluated with the Borg scale in which the subjects report symptoms associated with a current physical activity. The Borg scale rates dyspnea on a scale of 0-10 to quantify the intensity of shortness of breath during activity.
The coping style was compared using the following medical determinants: forced vital capacity (FVC), forced expiratory volume in 1 second (FEV 1 ) obtained though spirometry, MIP, MEP, functional exercise level through 6MWT, and dyspnea with the help of the Borg scale.
According to their higher coping subscale scores, they were classified into one dominant coping type as follows: patients with problem-focused coping type, emotion-focused coping, social support-focused coping, avoiding coping type. Based on this classification, the studied group was divided into four subcohorts and was analyzed accordingly.
statistical analysis
Data were collected and analyzed using the SPSS v.17 software suite (SPSS Inc., Chicago, IL, USA) and are presented as medians and interquartile range for continuous variables without Gaussian distribution or average ± standard deviation for continuous variables with Gaussian distribution.
To assess the significance of the differences between groups (problem-focused coping, emotion-focused coping, social support-focused coping, and avoidance-type coping), MannWhitney U and Kruskal-Wallis tests (medians, non-Gaussian populations), unpaired t-student, and analysis of variance (averages, Gaussian populations) tests, respectively, were used. Continuous variable distributions were tested for normality using Shapiro-Wilk test. The correlation between studied variables was evaluated using Spearman's rank sum correlation coefficient (non-Gaussian distributed variables), and the statistical significance was assessed using the t-distribution score test. In this study, a P-value ,0.05 was considered as the threshold for statistical significance.
Results
In this cross-sectional study, 28 patients with COPD were enrolled. According to their higher coping subscale score, they were classified in one dominant coping type as follows: patients with problem-focused coping type (n=9), emotionfocused coping (n=10), social support-focused coping (n=6), avoiding coping type (n=3).
The four cohorts had similar general characteristics: age (average ranging from 56.3 to 61.5 years; P=0.442), body mass index (average ranging from 21.6 to 27.5 kg/m 2 ; P=0.655), and education level (all medians 12 years of education; P=0.845), a fact which emphasizes that potential biases caused by these external factors are not to be found in our study.
The average coping scores in the entire studied cohort were as follows: problem-focused coping (33.2±8.2), emotion-focused coping (34.3±6.4), social support-focused coping (31.4±7.7), and avoidance-type coping (26.6±6.6).
The significant differences between the four studied subgroups regarding depression and anxiety are as follows: the depression score was the highest in patients with avoidancetype coping and the lowest in patients with problem-focused coping (11.0 vs 5.6; P=0.042); patients with social supportfocused coping style had the highest anxiety score in contrast to patients with emotion-focused coping who had the lowest anxiety score (11.6 vs 5.0; P=0.006). Table 2 presents the detailed comparison of the studied characteristics between the four subgroups.
With regard to respiratory parameters, significant differences were present for the variation of the medians among the four groups only for FVC% and 6MWT (%); patients with social support-focused coping type had the lowest FVC% (43%), and this value increases for patients with emotionfocused coping (47.5%), avoidance-type coping (53%), and problem-focused coping (59%). Regarding the 6MWT (%), the lowest score of the scale was observed for patients with 
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Papava et al social support-focused coping (26.5%), followed by patients with emotion-focused coping (83.5%) and problem-focused coping type (87%), whereas the highest value was observed in patients with avoidance-type coping (99.7%).
Although the variance among all the four groups was not statistically significant, the following patterns were observed: the FEV 1 % value was significantly lower in patients with social support-focused coping (16.5%) compared with any of the other three groups; the MIP% value was significantly higher in social support-focused coping type when compared with any other group; and the BORG scale score was significantly lower in patients with problem-focused coping type (a median score of 7). Table 3 presents the association between the dominant coping type and respiratory parameters.
When the association between the four coping scales and the respiratory parameters were analyzed, different patterns of relationships were observed. Problem-focused coping score was significantly and positively associated with FVC% (Spearman's r=0.400; P=0.035; Figure 1 ). Emotion-focused coping score was positively and significantly associated with FVC% (Spearman's r=0.395; P=0.038; Figure 2 ). Social support-focused coping score was negatively and significantly correlated with FEV 1 /FVC% ratio (Spearman's r=0.389; P=0.041), which means that a more significant social support-focused coping type is associated with the lower values of this ratio (Figure 3) . The other studied pairs of correlations had no statistical significance (Table 4) . Regarding the association between anxiety or depression and respiratory parameters, a significant, negative correlation only between depression score and FEV 1 (Spearman's r=-0.435; P=0.026; Figure 4 ), denoting that patients with more advanced depression symptomatology have a decreased FEV 1 % value, was found in this study. The other pairs of studied variables were not significantly correlated (Table 5 ).
Discussion
The psychological features of a subject can influence his or her somatic condition, and in the case of those who suffer from COPD, it is a known fact that these can influence the way in which these people manage to control the disease toward a more favorable evolution. 24 However paradoxical as it may seem, there were studies on chronic somatic diseases that have proven that psychological factors may predict an outcome announced by different physical parameters better than the clinical variables. Therefore, a more complex psychological analysis of these people is considered to be very important for the management of this disease, among the psychological factors that require review are those related to coping. This is the first article that evaluates coping styles in patients with COPD in Romania. There are studies in literature that have successfully applied the concept of coping in COPD. 
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In patients suffering from lung disease, passive copings have been associated with a low quality of life, with a decrease in their professional performance, and with a worse mental state (as the presence of depression) although negative findings have also been reported. [25] [26] [27] [28] [29] Moreover, a style of active coping (including problemfocused coping type), in patients with chronic somatic diseases (including patients who suffer from lung disease), has been associated with a better health-related quality of life and mental health symptoms. 26, [30] [31] [32] While problem-focused coping type is considered adaptive and is negatively associated with stress, depression, and anxiety, avoidant coping is considered maladaptive and is associated positively with these. [33] [34] [35] [36] With regard to the emotion-focused coping and social support-focused coping, the findings in the literature are contradictory as to their association with stress, anxiety, and depression symptoms. This happens mainly as a result of the coping mechanisms that form these styles (levels) of coping as a consequence of the different definitions given in the literature. Therefore, emotion-focused coping contains positive interpretation, growth, abstinence, and acceptance. While positive interpretation, growth, and acceptance are considered active adaptive mechanisms, abstention has both an active and a passive one. 36 At social support-focused coping, coping mechanisms such as utilization of emotional, instrumental, and social support and also manifestation of emotions are found. Seeking social and emotional support is considered active and adaptive coping mechanisms. 37 On the other hand, manifestation of emotions is considered in general a maladaptive coping even though some authors find an adaptive dimension of it. 38, 39 In this study, patients who had predominantly a problemfocused coping style had the most reduced depressive symptomatology and those who had an avoidant coping style had the most intense depressive symptomatology, in accordance with the literature. 34, 40 With respect to anxious depressive symptomatology, patients suffering from COPD who had a predominant emotion-focused coping had the lowest level of anxiety meanwhile those who had a social support-focused and an avoidant coping are associated positively with its intensity. If for emotion-focused coping and social supportfocused coping, the literature did not find any association between stress and anxious and depressive symptomatology, as it has been explained earlier, avoidant coping that was clearly mentioned has a positive association with the anxious symptomatology. 34, 41 Scharloo et al 25 have also found a positive association between seeking social support and anxiety level in their study on 24 subjects suffering from COPD. Therefore, patients with the highest intensity of depression had a 
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Papava et al predominant avoidant coping style, and those with the highest intensity of anxiety had a predominant social support-focused coping. As to the association of the coping style with respiratory parameters and exercise tolerance, there are only few studies in the literature for COPD patients, and the existing relation between these has not been clarified until now.
40,42,43
Buchi et al 42 in their study on 32 subjects suffering from COPD have found a major impact of the coping strategies on the improvement of lung functionality evaluated through the modification of the FEV 1 value; only one mechanism of coping, wishful thinking, is significantly associated with a greater improvement in FEV 1 .
The present study is the first study that uses the wellvalidated COPE on Romanian population for this purpose. Those who had a predominant social support-focused coping style had significantly lower values of FVC, FEV 1 , and 6MWT but the highest values of MIP in comparison with other subgroups. Considering the fact that social support-focused coping has been significantly associated in a positive way with the FEV 1 /FVC ratio and the intensity of the anxious symptomatology has been the highest in this subgroup, it can be concluded that this type of coping is maladaptive in COPD subjects, although there is a positive association with MIP values. This latter association could be caused by the inclusion of some coping mechanisms into this style of coping, mechanisms that are considered adaptive (social, instrumental, and emotional social support). There are studies that mention that the use of seeking social support-focused coping style is not associated with better outcomes in COPD patients. 25, 43 Subjects with a predominant problem-focused coping style had significantly higher FVC values and significantly smaller values on the BORG scale, and also the same values on the depressive intensity in comparison with the other subgroups. Considering the positive statistical association of the problem-focused coping style with FVC values, a conclusion about the adaptive style of this coping as to COPD can be drawn.
With reference to emotion-focused coping, the positive association of this with FVC values and the fact that the 
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The impact of coping on the somatic and mental status of patients with COPD intensity of the anxious symptomatology has been the lowest in the sublot of coping predominant style, the emotionfocused one, it is also concluded that this is a coping adaptive style for subjects with COPD.
Thus, the beneficial/unbeneficial role of emotion-focused coping and social support-focused coping varies in the literature; in the present study on subjects with COPD, emotionfocused coping has a positive role in the evolution of COPD disease both on a physical and a psychic level and social support-focused coping has a negative impact. Research studies to prove whether the efficiency of different styles of coping varies according to the type of lung disease have not been carried out so far.
It is interesting that a significant statistical correlation between the coping style considered maladaptive, avoidantcoping, and respiratory parameters or exercise tolerance has not been found. But the subgroup of subjects who had avoidant coping as a main coping style was significantly different from the other subgroup in that they had the highest values at the 6MWT. This result differs from the one mentioned by Stoilkova et al, 40 who has found that higher level of avoidance-type coping style was associated with a lower 6MWD. The significant association between the different styles of coping is greater and more important, as it is not significantly intermediated by the intensity of depression and anxiety. So in this study the only significant association between respiratory parameters and psychiatric psychopathology was between the intensity of depression and FEV 1 value. This is not enough to justify the significant association of coping styles with respiratory parameters, in this study, namely, the anxiety and depression represent confounding factors (the impact of the depression and anxiety on the functional status and on the patients with COPD physical health is well known). [44] [45] [46] The exact interrelation between coping styles and these parameters warrants further investigation.
Until today, the relationship between coping styles and medical determinants in patients with COPD remains unknown. This could be explained by the fact that the use of an active coping style is related to higher self-esteem, life satisfaction, and compliance with medical advice, whereas avoidance-type coping style refers to poorer physical functioning in terms of depression, well-being, and functional disability. 47 Thus, it could be a direct relationship and also an indirect one, mediated by psychiatric comorbidities. 48 The studies that researched this aspect referred the aforementioned items as mechanisms, but all of them suggested the necessity of further studies in this area. [49] [50] [51] [52] The most important limitation of this study is the small sample size; however, a prior sample size analysis demonstrated that the study had an appropriate statistical power to support the conclusions drawn. Due to the small sample size, adjustment of the results with respect to other cofactors in a multivariate regression analysis was not possible. As a further direction, we aim at continuing the study in an increased cohort of patients, most probably in a multicenter setting. Another limitation of the study is the cross-sectional design, because it does not dynamically analyze the respiratory parameters, which may be an important predictor for the disease prognosis.
In case of a multidisciplinary approach, identifying the coping styles in patients with COPD represents an important aspect of the individualized treatment of the patient. Thus, for those with avoidant or social support-focused coping, psychological intervention such as cognitive behavior therapy is necessary to either support them or change them to more of a problem/emotional coping style. Cognitive behavior therapy is a form of psychotherapy useful for patients with COPD with maladaptive coping style as well as for those with psychiatric comorbidities such as depression and anxiety. 53 The only relevant study that analyzes the prevalence of COPD in Romania has shown that in 10,000 people 23% has obstructive ventilator dysfunction. 54 The present study is the first study that analyzes this type of association in the Romanian population with COPD. In our opinion, its importance is enhanced by the characteristics of this population, having significant evidence, which point out to a set of psychological particularities of the Romanian population when compared with other populations in which this relationship has been previously analyzed.
Conclusion
The study findings point out the following: a negative impact of avoidance and social support-focused coping types, on both depression and anxiety; two frequent comorbidities associated with COPD on the respiratory parameters in these patients, demonstrating the fact that interventions aiming at enhancing the problem-or emotion-focused coping may improve COPD prognosis.
Regarding biological parameters, significant correlations were found between problem-coping score, emotion-focused coping score, and FVC% as well as between social supportfocused coping and FEV 1 /FVC% ratio. Research studies on larger groups of patients are needed to clarify the correlation between each mechanism of coping with the biological parameters.
This study demonstrates the paramount importance of the multidisciplinary approach in patients with COPD, emphasizing on the collaboration between the pulmonologist and the psychiatrist.
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